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CENTRAL FAX CENTER 
REMARKS FEB 0 9 2007 

Claims 11, 15, 16, and 21-26 are now of record in the case, 
Claims 11, 16, 21, 22, and 25 have been amended, claims 12-14 and 
17-20 have been cancelled, and new claim 26 has been added. Non- 
elected claims 1-10 were cancelled previously. 

Support for the amendments to the claims is inherent in the 
original disclosure. Specifically, with respect to the 
additional components recited in claim 1, support for the termite 
aggregation attractant may be found in original claim 16. 
Support for the recitation of a termite pheromone may be found in 
previously presented claim 25 and in the specification at 
paragraph no. 0031 on page 11 of the specification. Support for 
the recitation of a bait matrix comprising a cellulose-containing 
material, may be found in original claim 21 and previously 
presented claim 22, and in the specification at paragraph no. 
0029 bridging pages 9 and 10. The recitation in claim 1 that the 
Paecilomyces comprises spores may be found in original claim 14 
and paragraph no. 0027 bridging pages 8 and 9 of the 
specification. The recitation in claim 1 that the Paecilomyces 
comprises P. fumosoroseus or P. javanxcus may be found in 
original claims 12 and 13, and in the specification at paragraph 
no. 0024 bridging pages 7 and 8 . Support for the amendment to 
claim 21 that the bait matrix comprises a cellulose containing 
material may be found in previously presented claim 22, and in 
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the specification at lines 12-14 of paragraph no. 0029 bridging 
pages 9 and 10. The recitation of the various cellulose- 
containing materials recited in claim 22 is supported by the 
specification at lines 13-20 of paragraph no. 002 9 bridging pages 
9 and 10. Finally, support for new claim 26 reciting that the 
bait matrix may be a solid, semi -solid, or liquid may be found at 
lines 3-5 of paragraph no. 0029 bridging pages 9 and 10. 

Rejection Under 35 U.S.C. S102 

Claims 11, 12, 14, 15, and 17-21 have been rejected under. 35 
U.S.C. 102(b) as being anticipated by Osborne. Applicants 
respectfully disagree and have amended the claims in an effort to 
more clearly differentiate over the reference. 

Osborne discloses methods and compositions for controlling 
whitef lies using the fungus Paeci lomyces fumosoroseus. Spores of 
the fungus are formulated in water with a wetting agent and an 
optional powder or granular carrier (col. 4, line 63 to col. 5, 
line 30. 

The instant invention is drawn to compositions for control 
of termites. Applicants have discovered that strains of the 
entomopathogenic fungus of the genus Paecilomyces are useful for 
control of infestations by subterranean termites. Spores of P. 
fumosoroseus or the closely related P. javanicus are used in a 
preferred embodiment (paragraph nos . 0024 and 0027). In another 
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preferred embodiment, the fungus is formulated in a bait matrix 
which contains a form of cellulose (paragraph no. 0029). The 
fungus may also be formulated with optional attractants such as a 
termite pheromone or a termite aggregation attractant (paragraph 
no. 0031). This is not disclosed or suggested by Osborne. 

Although Osborne does disclose using Paecilomyces as a 
biocontrol agent, the patent discloses its use against an insect, 
the whitefly, which is entirely unrelated to the termites 
disclosed and claimed in the instant invention. Moreover, 
because the insects are unrelated, a practitioner of ordinary 
skill in the art would have no motivation to use the Paecilomyces 
of Osborne against termites as claimed. 

In an effort to more clearly differentiate the instant 
invention, applicants have amended claim 1 to limit the claimed 
composition to additional components which are particularly 
preferred for use against termites. Specifically, claim 1 has 
been limited to a component selected from one or more of a 
termite aggregation attractant, a termite pheromone, and a bait 
matrix comprising a cellulose-containing material . None of these 
components are disclosed or suggested by Osborne. Moreover, a 
practitioner of ordinary skill in the art would have no 
motivation to use any of these components, which are suited for 
controlling termites, in a composition for controlling whiteflies 
such as disclosed by Osborne. 
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Rejection Unde r 35 U.S..C. $102 

Claims 11, 12, 14, 15, and 17-19 have been rejected under 35 
U.S.C. 102(b) as being anticipated by Jackson. Applicants 
respectfully disagree and have amended the claims in an effort to 
more clearly differentiate over the reference. 

Jackson discloses a novel technique for producing spores of 
Paecllomyces fumosoroseus which may be subsequently used as a 
biocontrol agent against insects such as the whitefly. The 
patent discloses that the spores may combined with lactose and 
bovine serum albumin and dried for storage (col. 11, lines 2 6- 
30) , and may be formulated with water and diatomaceous earth for 
application against whiteflies (col. 11, lines 50-55). 

As with Osborne, Jackson does not disclose or suggest using 
the Paecilomyces against termites, but rather against the 
whitefly, which is entirely unrelated to the termites disclosed 
and claimed in the instant invention. Again, because the insects 
are unrelated, a practitioner of ordinary skill in the art would 
have no motivation to use the Paecllomyces of Jackson against 
termites as claimed. 

The amendments to claim 1 which were discussed in the 
rejection over Osborne, similarly further distinguish over 
Jackson. As above, the amendments limit the claimed composition 
to additional components which are particularly preferred for use 
against termites, with claim 1 being limited to a component 
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selected from one or more of a termite aggregation attractant, a 
termite pheromone, and a bait matrix comprising a cellulose- 
containing material. None of these components are disclosed or 
suggested by Jackson, and a practitioner of ordinary skill in the 
art would have no motivation to use any of these components, 
which are suited for controlling termites, in a composition for 
controlling whiteflies such as disclosed by Jackson. 

• The Rejection Under 35 U. fl.r. 5102(b) 

Claims 11, 14-17, 21, 22, and 25 have been rejected under 35 

U.S.C. §102 (b) as being anticipated by Gunner et al . Applicants 

respectfully disagree and have amended the claims in an effort to 

more clearly differentiate over the reference. 

Gunner et al . relates to the biological control of termites 

using an entomopathogenic fungus, such as Me t a rhi z ium aulsopllae 

or Beauverla bassiana in combination with a behavioral modifier. 

The behavioral modifier may be a fungus that attracts termites, 
such as Gloeophyllurn trabeum or its volatile products. 

Alternatively, the modifier may be a fungus that is repellent to 
termites, such as Metarhizlum anisopllae. The only mention of 
Paecilomyces in the disclosure is in Claims 10 and 18, wherein it 
is described as being an option for the entomopathogen; and in 
Claims 26 and 33, wherein it is described as being an option for 
a fungus that is both entomopathogenic and repellent. Nowhere in 
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the disclosure does Gunner mention either P. fumosoroseus or 
P. javanlcus , nor is there any disclosure outside of the claims 
how the Paecilomyces should be formulated. There is no teaching 
or suggestion that either of these species would be 
entomopathogenic and/or repellent. 

The instant invention was described supra. As amended, the 
claims are now limited to compositions of spores of Paecilomyces 
fumosoroseus or P. javanlcus . Neither of these species are 
disclosed. or suggested by Gunner. Moreover, Gunner does not 
disclose or suggest using spores of the fungi. 

The NCBI database at: 

htto: //www. ncbi - nlm.nih . gov /Ta xonomy /Browser /wwwt ax . cqi 
lists 18 named species of Paecilomyces, one unnamed species, and 
16 isolates. This constitutes a total of 35 possibilities, of 
which P. fumosoroseus and P. javanlcus are two. Given this vast 
array of choices, the person of ordinary skill in the art 
confronted with the teachings of Gunner et al . would not have 
sufficient direction or motivation to select the claimed species. 

Moreover, Khader Khan et al . (1993, Insect Sci . Applic, 
14:529-535, a copy of which is enclosed herewith), which was 
cited in the parent application, would further teach away from 
the instant invention. Specifically, Khader Khan teaches in 
Table 1 and at the top of page 532 that Paecilomyces fumosoroseus 
is slightly pathogenic against Odontotermes obesus (Rambur) , an 

11 
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African and South Asian termite. O. obesus belongs to the family 
Termitidae, a completely different family from the 
Rhinotermitidae described in Applicants' disclosure and recited 
in the claims presented for examination. Table 2 of the 
reference shows that the mortality rate of O. obesus treated with 
P. fumosoroseus was a mere 2% for workers major and workers 
minor, and 1% for soldiers. Of the nine fungal pathogens 
evaluated by Khader Khan, P. fumosoroseus was by far the worst, 
significantly inferior to the mortality rates as high as 80% 
observed for the other fungal pathogens evaluated. Based on 
these results, there would be absolutely no motivation for the 
person of ordinary skill in the art to even consider using P. 
fumosoroseus as a fungal control agent against other species of 
termites, particularly those belonging to a different taxonomic 
family than O. obesus . If anything, the disclosure of Khader 
Khan teaches away from the invention. 

In contrast to the results observed by Khader Khan, 
Applicants demonstrate a mortality rate of 75-100% after 20 days 
post -exposure for the several strains of P. fumo s oroseu s 
evaluated in Example 1 against the Formosan subterranean termite 
(FST; Coptermes formosanus Shiraki ; see FIG . 1). Two of the 
strains tested in Applicants' Example 1 gave a mortality rate of 
100% within 6 days at an application rate of 10 9 blastospores/ml . 
Comparable, or even better results were reported in Applicants' 

12 
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Examples 2-5 (FIGS. 2-5) for various strains of P. fumosoroseus 
against either FST or native subterranean termites 
(Reticuli ter/nes flavipes) - Example 6 shows mortality rates 
approaching 8 0% for native subterranean termites exposed to 
P. javauicus. In Example 7, P. javanicus achieves 10 0% mortality 
of Formosan subterranean termites in 13 days post -exposure . 

Thus, the skilled artisan would be led away from using 
P. fumosoroseus in view of the negative results reported for that 
species as a control agent for Odontotermes ohesus. 

Rejection Under 35 U.S.C. S102 (b) 

Claims 11, 14-17, 21, 22, and 25 have been rejected under 35 

U.S.C. §102 (b) as being anticipated by Stamets. Applicants 

res pectfully disagree and have amended the claims in an effort to 

more clearly differentiate over the reference. 

Stamets discloses using the pre- sporulation (precondial) 

mycelial stage of various entomopathogenic fungi, including 
Paecllomyces spp . , for the control of a variety of insects, 
including termites. At numerous instances in the patent, 
Stamets expressly teaches the criticality of using mycelia of the 
fungi which are at a preconidial stage of growth which is prior 
to conidia or spore formation. See, for example, lines 1-5 of 
paragraph no. 0018 on page 2, paragraph no. 0022 on page 3, and 
paragraph no. 003 0 on page 3. 
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The instant invention was described supra. Again, the 
instant claims have been limited to spores of the fungus, in 
accordance with the preferred embodiment of the instant 
invention, wherein spores of P. fumosoroseus or the closely 
related P. javanlcus are used for control of termites (paragraph 
nos. 0024 and 0027) . This is not disclosed or suggested by 
Stamets . 

St'amets expressly discloses using mycelia of the fungus at a 
preconidial stage, before conidia or spores are formed (lines 1-5 
of paragraph no. 0 018 on page 2, paragraph no. 0 0 22 on page 3, 
and paragraph no. 003 0 on page 3) . Thus, the reference would 
actually teach away from using spores of the fungus against 
termites. Indeed, the reference would also teach against using 
spores of any of the fungi of the other references against 
termites . 

As noted supra, a copy of the publication of Khader Khan et 
al. has been enclosed for the Examiner's convenience. The 
document has not been submitted with an Information Disclosure 
Statement (with its accompanying fees) or listed on a form 
PTO-1449 because it does not: (1) establish a prima facie case of 
unp atentability, or (2) refute any position taken by applicants, 
as defined by 37 CFR 1.56(b) . 
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In view of the foregoing, applicants respectfully submit 
that claims 11, 15, 16, and 21-26 distinguish over the prior art 
of record. Allowance thereof is respectfully requested. 

Respectfully submitted, 




Randall E . Deck, Agent of Record 
Peoria, IL Registration No. 34,078 

309/681-6515 

FAX: 309/681-6688 
202/720-4866 or -2421 

enclosure: 

--Khader Khan et al . (1993, Insect Sci . Applic, 14:529-535 (7 
pages) 
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Inner ScL Applic. Vol. 14, No. 4. pp. 529-535, 1993 
primed in Kenya. All rights reserved 
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MUSCARDINE FUNGI FOR THE BIOLOGICAL CONTROL OF 
AGROFORESTRY TERMITE ODONTOTERMES OBESUS 
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Abstract^Amon* the eight emou>opathc?ettJc fungi teste* against the termite, Otf^iomuM 

****** (RMtarXflvefitf^al pathogens rtx^ff«uwia Arairar <$alsj YularMttarhixiumettixoplia* 
CMeecW Sorbin van «*<f op/fee, atf.Jtewrfrife Gains Roasypal vw.minus+PtxcOomjcest&iciKMs 
CTfaom)$ac»^aa*tKyki*<>*^ 

P 32 ^ vIz - V+rt&mtm UemB Zimm, P^cfl««ore«t/tfr*wjor(H<dm. a Cray) SQdMuraraa 
r8rjfflrar*rw)wm 

foSowed by *»♦ anlsopftoe. tf.Jkanririd*. p. Oacinus and P.f*m*serotttxu WorVers minor, of Hie 
thre* morpbogeoctic forms of oferc, w*r« tberaost roscrptSblz, foS^v cd by v^rficn as«i 
a^dkr cesIe. Sfonssay on isolates of two most virulent termite pufcogefts, /r. M^a M and M ■ 
mito/^ revealed that A basAm* imtateBapatta was the xm»t effective fungii narao&a wiKi dht 
lowest IX^<?M*lo«cenidWmO 

Aiy Word*: Odontotomy? obctus, bioaisay. fungal pathogens 

Resume— Hult champignons entocnopamo^nes oat *tt testes centre les termites Odontomas 
obtiu* Ctembor). Cloq esoeees se soot rev&ees efCcaces: Brcnncria bat$kt*a (BatsO VuHU 
At^mrkbium enisoptta* (MefxchJ Sorokia var. <udsopEae m Af. jlamtrtd* G*m* Rozsypal vmr. 
mfln^. ffgaggggpg Efa ^jrj TbomJ Samson et >. fumo*<mtm (Wire) Brown et Smtth. a. 

1^' Sr jfc mot pbotypes de P. ofrrm* teste, to peUts ouvriers ora Steles pics rfrectfr, snlrfc par 
lesgrao^ooirierspmslessoldats.l^trc^ 

Zimsu r*teUmrc€s fdrlnom (Holm, ex G ray) et Nommae wU& flfortow) n*em pas tfo nnf de 
rgguzpu posrm. jlcs essafa Moioglquo soi to Isotats obtmrniur to dgnxrotpfflopatbextea to pita 
vtroientSrJt. ftroCtrta et AT. cvfrdptiar, oat mootrc qoei lso*si^L ^fiwi^ Bapetta e eteU^is^^u 
le pta eSicase ervec to vsSsttrs LC* a 10 4 cc^«idWnd>^LT»^^br) l« ptos Wbk», 

Af Of* Cferr Odonzotetmcs o&cru*. cssai bioiopqoe. champignon pathogen* 



SB*:? 



INTRODUCTION 

Termites are an Important pest of agriculture, 
horticulture and wood work of buildings and they are 
highly organized social insects. Their hidden way of 
life find difficulties in exactly locating the sub soil 
«*ttSOfjttl^ 

******** address: Asatsram Professor (EazomotogyX 
t^uxctoratc or uuennon, uajs, nangaloreOoDCJZ*. 



control extremely difficult 

Search for alternative* to chemical pest control 
has assumed greater importance in recent years, due 
to me increasingcostof syntheticcherrdcal|^clo\ss F 
outbreak of secondary pests, inscciickJal resistance 
and poliution problems. One such alternate mrthod is 
biological control* £olomopamogeru£ fungi Uave 
been used in the past to control many pest ftf**^*« o** 
economic Importance. (Jaywaj, 193S. 1936). £*=pt 
for the report mace by Hand O 931) no qu sn t lu tlvc 
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have been developed to compare the 
of fungal pathogens agafc'^^rrortes. 
I<l9S2)and}Umel«ndW^gn(l983) 
„ encouraging results* the biological 
|f Nututitermes txitiosa* (Hill) with 
Lr anijopHae Sorokio in Australia was not 
lot one. In India, except for the reports by 
1 969) thai AspcrsiUasflin-zis Unk ck Gray 
tic to termite queen, practically no vrcrk 
with fungal pathogens. Hence, the 

ly w» conducted under laboratory 

to establish the pathogenicity of different 
and compare their virulence against 



MATERIALS AND METHODS 

Source of urmlies 

Termite* were cultured in *c Isborstc^y cs soil, 
soft wood and fungus garden collected from the 
termhariam as per Ausa ct at (1962). The cultures 
were maintained at 25 ± 2*C and 06-100% r-b, The 
fungal combs with te r mites were taken and were 
carefullybrckcncma5n>oothnjTfjjce^ 
termite castes v^sxc icpa^scd usin* « fsr-c hairbrush. 
The three rrwrphogenctlc forms could easily be 
recognized (AgarwaL 1978). The workers were food 
-alhcrm and formed the bulk of the termite 



fungal isolate*, their source and culture medium used 



Source 



Fungus 
further 

referred Mycologksl cuttuie medium viz?* 



rileri 



VtrticlVm 
t*C4uui 



mtemstiottal Rice Research 
InttHue ORRJXThc Philippine* 

Indian Agricultural Research 
Institute (tARX). New Delhi 

Indian Institute of Horticultural 
Research <HHR) Bangalore. 
Kamataka 

Anamalai Hills. Cohnbatore 
Tamil Nadu 

Agricultural Research Station 
Bapatis, Andbra Pradesh 

tRJU. The Philippines 



UWU.Thcmilppiae$ 
UHR. Bangalore. KernataJca 



Kerala Forcsjjgcscarcfc institute 

Kerala Forest Research Institute 
(KFRIK Pecchl. Kerala 



PHP 
NDL 
BNG 

CBE 

EPT 
Ma 



Sabouraod dextrose agar e nrich ed « 
whh 1% yeast extract (SDAY) 

SDAY ■^^^m^^^^^SSStS- 
SDAY 



SDAY 



XRRJ, Tbc-Philippincs 



Tamil Nadu 
<TNAU)Cci 
Nadu 



Jtural University 
Tamil 



SDAY 

Emerson** yeast phosphate 
starch agar CYPS agar) 

<YPSagar> 

Potato dextrose agar (PDA) 

PDA 

PDA 

VPS* agar 
PDA 



PHP * Phi Irpmes Isolate. 
NDL » Ne * Demi isolate. 
BNG « Ba igalore isolate. 
CBE « O) nbatore isolate. 
BPT « Baiatla isolate. 
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fresh fungal c- 
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Table 2. 
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5Jy?ro used 
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rxroufeiioa. while soldiers were the defender* of the 
coloay&nd weseJr number. Active insect wfth 
iwifcnn sire were. Jcted for treatment. 

Screening assay? 

The fungal isoiasesc&amed fromo^f&mwsources 
were grovm on standard culture media as gnveia in 
Table & . Tfoe Isolates which bad grown for * O days at 
25*C were used for the preparation of ttt© inoculum. 
The conidia were harvested freshly just before 
appiicaucmby v^hingfrcKn the surfaceofihe culture 
plates using 75 oil solution of 0.02% Tween 80* 
(Reattach c* aL* 1986). 

The harvested con idial suspensions were filtered 
through double layer muslin and cenuifuged (3000 
rtwrn) for 30 rain and then resuspeaded in 25 ml 
ao tutioaofa<J2toTw^^ 

in the (filtrates was ds*crmined with die help of an 
improved Neubauer hacmocyiosnster and conkUai 
viability was determined- as suggested by Gillespie 
(l986).DiffereTfficoncerst^^ 
from JO* through 10 s ttsaldiatfrai were standardized 
by dilutions using sterile distilled water containing 

Psahogeuiclty tests ^th different Sungafl isolates 
were conducted using a uniform dose of 10 ? cam&teJ 
ml in water. The termites were Gaken in o Fetri-dish 
(S»cra>83nedby filter r*aper-l[Wh^^ HC0)endwere- 
dtrectly sprayed with 3 ml conidtoi suspension using 
an aaorrifeer. ^ ^ 

Tfos ooatrod insects were sprayed wish 
Tween Stf* in sterile distilled tester only. After air 
drying the t»=fflted termiees uhey tsrere csreftdSy 
xyssisffeffred so ffcem-dishes (9 csa) containing ftrac 
sieved C2 tarn) and saeriliaedl soil. StttsS pieces of 
fresh tatsal combs and a few soft wood pieces were 
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used for «och "^stmcnt and there were four 
plications. Ob MtomcAihemortality of termites 
wer^rgcorded at every B2 hr upto ? teys. To confirm 
ihe pathogenicity of the fungi the emomopaihogenic 
fungi were isoBated from the infected termite* and 
fresh healthy termites were remoculaved. 

Bioassay 

Biorasay tests were carried out with five isolates 
of 8. ka&tiana and one M. wtisopttae strain obtained 
ftomdifferentlocotionstTable I). A rangeof conidial 
concentrations from W> through IV «>nidkt/ml of 
each of the fungal pathogen isolate were prepared 
and termites were treated us indicated in screening 
assays. Observations on the mortality were recorded 
at 6 hr interval for 7 o^ys. The assay procedure was 
• followed for all the three morpho&eneiic forms, 
namely workers major, workers minorand the soldier 



SuttiSihwi analysis 

-ITfea imonaliBy data were traraformed to Aresin 
percentagetforperce^^ 

for ihe puroosc off sratistical analy*i*. and per <em 
TOomilitDes were connected as suggested by Abbott 
C1925). The treatment means were separated by 
KhOTcan^s multiple range aest UDMRT). The data 
collected tm dosase-snomlity and time-mortality 
jrapoi^wossubjectedBO-^ 

Among the fungal pathogens tested apiiM O. 
a>bessis. qU of she 3. tousskma and M. unist**!*? 



TOWS 2, (Pofltogggjctoy Cfgmgg j^hc^teasatros Q&e*t<*rr**r* 




P.fzsaas&rosetas 
&&a**&2ttrtBNG) 
0. teaks** tMDC> 
d.tosromatBOT) 
0. basttefta tCB£) 



Eter geat tfOCTg^gd o rogg^iy after »<e»-tfn<far>^ 



6JJ3e 
2-C0f 
5W.33c 
57J3d 

6H.67b 



MOST 

57.07* 
4^.6td 

TOJJb 



J4.b7ttb 



° Means scparatton by DMRT ai 5% lcv«t for each termite eswtc. 
PHP o pailUipuwo Bs-okoe. 
HdEo^^aw &dW isolate. 
BNGoaaagatoreisefase. 



EOT a Somatic isolate. 
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attflfce 
2). Wort* 



^sfSBfcSn were sXSg&sifiy I? Cfl ? ;< ^™S- 
le fflve teofcaes 0* fcgjs&sRfit vis. CB& 
p„ BS°T oad BMC *b& saate BF1T asotefled 
3j° ttasSssi* caused Srignesa nncttatiTy among 
nwx^lbogefltstie $bnn*otf senses {Fable 
.5 sstteor were nort ousceptible M> gQ the 
«sug nested ifoHowed by *najo*. The 

so^Kers v ae &e teas* affected by fimgal paxnogeas 
{VsW> 2) ttafltogens aacfc as V^cifffew fewm. 
Paecllom ^sfaHswm and Norrmra&a. rileyi wese 
not pssfeo befllc as they neither cassed rocmtay to* 
any tdnd Sir abaAnnalaty. 

The firobfe analysis of ihe dosage-mortality 
srespoase fend toe-wwtaBity response wa* earned 

<JZ -ifte mm^os^c fom* 

traMMfe*. Result Indicated that A. fmrtnff 
isolate #T was ihe cnost effect ncofdmg 'the 
lowest L&fl and LT» vatases followed by Sso&afc* 
. ^ ^ CTE ^ ^ ^ fcaxjt^ respectively. 8t 



The variation la vteBteotc© among ftsj different 
isola&es witfaia «e ^issgSe species trfe 
iwawflfw may be (flu© no hamtttaym . wawafie 

2Eisec*.ft^^ 

Carabid^ end Sc^tfabaeldae ©? the &^Hcplta. 
AmpktotaKon and Meloionthe. J^ro 

^variade*mtate«on 

of offbeat patfaotype* Cstjains) 

^97$> U 5* established, now. *« 

emomcpaOiog^ fungi have a certain spectftcrty 



p. 20 



of tongas* different swains can foave very dafteiem 



0. bassiam (B 



&etivity spec 
speeinctay * 
importance c 
end an tfcs be. 

«fbBcb epttU- 
virulence- v 

rffcyi' 
G9?B)fiwnx? 
cauGaerous 




same ffiungi; 

thetzovaeU 
such as ft 

eooSogical! 

for a parti 

Tbere* 
of fltediflf' 
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c*Qs the Gfc0$5 

ojt^ssmajc? 
*«). 

toe difterem 

z&s* somatic 
cbeftrngnsla 
*on with the 
Metarhiziwn 
JSfiipatfcogens 

«era Hopiia. 
codes have. 

wire wms 
jnsdstUtatu. 
t sfee presence 
ftftetem host 
.372;EReague*, 

ebow 9 ehat 
5& spsciftdty 
same species 
*say different 



tductal Kmits 
1*3^) g 10° 

3938-7 IdO J 
2£92-59<41 
77.7»-$0a-97 

22.69-490.87 
44.IUJft.lJ 
J339-S4S9J99 

7.86-133*' 
335-9X0 
Ji£j48-$3.36 



BiOlogtaJ control of termite 



333 



S8.20-33S.44 



27.85-47.7$ 
C2L66-19.47 
73.1^477.H 

6031-3T6.89 

n.D7.oX2l2.7l 





-r , t -„- f , M 






"OCCtDJ IG5nSt& 


FfeJQg«3S 


castes 




(days) 


(95%><&&ys 


6*. ■HMWSSB'Vitf \Dt^>\Jl^ 


run a 






<*JU3 




MI 
DBA 


11 JO 


r 






SO 


1-17 


436 


4.38*4.74 




OTA 




■ ^Oi 


4.46— S.78 








v3 AC 
*»>•> 


430— 4.61 




^O 


11.22 


<C BO 


3-63-6.15 


V* ■ * ■*» iiin IWIm \4#JT I] 


OTr» 




1 AO 


3.37— 3.0U 




Gun 


f> A& 


J -ZD 


3.13— 3.£U 




so 


0.71 


4.02 


3.87^.17 


5. hasstana CCSE) 


MA 


1,66 


4.23 


4.10-436 




MI 


133 


3.40 . 


3-73-4,23 




SO 


0-80 


4.94 


4.7W-08 


5. feffzsfeaa (PHFJ 


MA 


8.27 


3£3 


3.60-4.07 




Ml 


a.64 


3,66 


332-3.81 




SO 


1.17 


437 
















MA 


2.13 


430 


. 4.36-4*3 




mi 




4.05 


3.9M£J 




so 


0.68 


SJ83 


3.16-332 



PHP a FtoWflp&KO isolate. 
NHX. «» Dslfe3 foofcss. 
3 WG s ©ongalore osotose. 
CBB a Goaafesaose Bsofstc. ■ 
BPT= Bapetio tooJase. 

actfvjuy spsctra {Ps*?Oft «8 oL. 8972). Study of this 
specificity %y IFargsaes et al. (8976) showed ti« 
tapoosaa^oftmjscfl^ 
saufi era 88*s fiMjQy csv hy. 

9osm pmSccSosQ te difffe?em sSfaSos of B. bsssxiana. 
which AKJukg lbs eersetesed ejte v^ris^tm Ski 

Malolemhs mpfofcmsSm t~ and AcafUf&seelMes 
obseczm (Ssy). HekSt date oug&est '&si saiains of the 
same fUngus ^fdv sre patfaogealc oatty to 
fid alts M. meiotomho osvi othess which attach only 
tlie teffva^ (ECeI£cr« 19$6)« Sn mature Diving oj^gamsnis 
sveb as mycopsahogens, tuxSer^o selecaion. 
s^acombmasica sniatstoGm depending upon Eheir 
ecoIogieal^tuasiosuThi&influences tf^e gext£(«emalce 
uporaSte ffwngi vrfiaicfe In mm cai>ofr««t sheir virulence 
for a particular fossca hoss (Kgooffo amfl Garcia. 
1983). 

There «ra» ^slaUo<ft to «fi»e nekctsve sx&scegitibiK«y 



progressive tfevelopsteai «Sse <efiflasn^e8fitog(saio 
iiMgb ovey BasstS. 'IMs g3fe2jaS354ast©3ii feas tossa 

{8978), Xgicotifo <eu <DOTS) aajd Farsnrss aad. 
Rctfeiguea^tttsda (1980). 

Vari&lo® ia the scfefie^bUisy o(T Gfe£ dS5fe«m 
iJbfsas efy&us may fee os q sssiafe^fiwfticate©? 



onfecthfliy of'fan?gai t>08&ogeias. Mosg-flraafoagero 
(oteF&ctJOd also oocwr to &fre feaeBrtaceH wficsxe snassy 
immiSQC fecto?s opersae. TSte efixemScaU eonsts(uene3 
of on fessec? also vai?y as far ages (Bott&am, 

Mechanism of gjaihogeakiay omd specafacfBy 
appears <ro be complex ssuSi successful! ^uagaH 
peiwenniOK imo «he boss can oaid co^gepead tapooi 
i&b 6cast ttosee fscto^. toe abUittes of t&e $^ore no 
adhere w cuoicSe. go $emi&8a£& aadl so penc&raso 
eozym&tically IS^sues aaaS RecumttSisr^ Hall 
aodPapiera&. 19^).EvaS€^y*t&^a»9ra^fih^^ 
<i9 «bo flcvel <hJT Oca cm5de aRd tosra»X^iwp5ti"wMc& 




PAGE 21/23 " RCVD AT 2/9/2007 4:23:48 PM [Eastern Standard Time) • SVR:USPTO-EFXRF-2/7 * DNIS:2738300 * CSID:309 681 6688 * DURATION (mm-ss): 09-02 



IT AVAfflLABUg COPY 



Feb »09 07 03:36p USDR HRS Ofc Tech Trnsfr. C309) 681-GG8B 



p. 22 




3HL KIHAEJSR CCMAN <zi sL 



fflOJtotocmesoU iST^E&utbawneetfoa 
os afca sa&jecas of Sofectfca mscSmissra 
^sfeesea go <58edda&3 foz seosoos Sfo? fcosa 
specifcc tyiC^tiadgfcpfe^ X9S2X 

tawgfes^tssed^ 

jtes CKeSfles-aed Z immerm ana^ HeaelL 
Head md Woteoo (1933) iepcssed 
itaes iss she B&boznattxry ©oJoafies ©f 
©rietasas diss E&ifcT. enisoptioe vnd tsfes 
ilssed to- zut teas* AS taee&s* JFtmfecr. cfcs 
iiase {25-30^ and 92-££SS> sJh. isfftfefcaGhe 
' "<0. c&ests* dees ©c3 sStow any ciscsdion or 



feeavy 

N&sutU 

disease 



BttCHSttd* 




&Ectoi£tf£cas CAgcFtfok B973J). "Eliaas* cStese 
T®eas (WoBsssd esaU B 570; Hus$ey 



op widt 



Ssi^essigaJtS^jas ome seeded a&c 



V. ©. Sendees Oft sSts fcocOogy ossd 

of mmicad boSSdlajg neffsaires* 



TachSer. 



: Tnarasfoadae,, /FfoJ2>. thesis. HJfeteansi^y of 

V. &. 0978) Seasonal fHtcsraaioas of 
©asses os femed bra ties fcaasgois cosnbs of 
txtotermeg obexus CRorabt&ar) oad 
mfcrodeHtatus Rconwol cad Sea- 
to Sotf Sioiogy and EcoSogy m tf&dte. 
:by C A. EdwaidsandO. K. Veered, UAS. 

Qjoema p. Kos&A Pesri S. and 
S* £C <a£S2) iUborstosy oulturing 
lost. Temziges in she Htsmid Tropics. 
,N<gwDetai$yyi&. 1560. m~B 25 UNESCO. 



l&HfeCSkKOS. XQ /^teW C<55ifiJ^ israf 
i*tosf Diseases B97P-B980> 05&&ec2 by Besses. 

55^ pp. AesifiCTaie IPteSt, moa^fta. 

New Yoife. 

Faggwea J. Spscafacafis <2es e8M3ftp§ggK»is 

g^aiJwge^mBpsirfclte 

larves de coHeooses^s (Scacabaelda^ 
c!ay«aEeUdE©X £tMGss*ypP&&$& 2fl. 3J 3-323. 

^om^&pse&es eg ress&astce htfefspecifkiue 
des Serves d'sosetfes* L Dotsar&g de& 

Sciences nstasreltes. Umveastees Pferi* VI 

oa ffee spscilkSsy css»»m^)Qthoge&!c ft&ngL 

J^ggusc A,KcbeaE». end V«^r A. (1976) Ro8e dw 
eegwmem ett <5£ 3a deiTessse oeHS«dake des 

etsQocne»^d^ <8ni$op8tee. 

Faroes ^, os^ IXcdo^es-IRisseda ID. 

Saisce^i^Hi^f ©ff Ooe Xfurvss off Spodoptera 
msoralte p^egK WocRflsada$> go *ahe 
eaaoasc^feoge^c B^yjpfeomyos8es Notrmreets 
rifeyS aad tP&ec&fomyces famesoroseBis. 

Frasc^ ■ - - " 

SFfenroa ^ Hinpta c«d RoSsess P. H. H972} Siw 

Kswcey B. J. 0$54> <^^fe& ^i«s(j«fc: A Statistical 
Tm&teefX afe? Sigmoid Response Can*?. 
Second ddi^oco. Qcsstoff&Sge HtaiSv@f3% IFtess. 
JUoscdoa. 

<Oi3fl*« W. A. cad ?3oa>BesK. as?7SJ SfflTecss of M 



AsstfB&R^. A Oeargisj EM^rS€>^i&"2b4~ 

Aa €nt038DO^8c0)s£ foQ^us of TttcfcqpSsata w 

ODHesple A.T. <S9S6j>E&eca of easoar&ogesiosis fun^t 
on ^ too wbb plena lljcg^es- of ce NUaparwsta 
Its&ens. MBloiecemetogyandCrep improvement 
and Protection Monograph No, 34 {Edified by 
D>ay Peter K.). Proc- Symp. British Crop 
Protection Ccsmdi* Cosabrcdge* 264 p. 

i^iR.A.G^Ptipb^IBJ.«2982])P^^a$Wc>^ 
ocmijtrf ogesiss of aKto^jwfe o^Qg4cuJ!Efisr&I and 
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ts4<3e?atk>QS 
jenSc fungi. 

©Bate© ^es 
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SO She 

Sprite 

ase (Com?. 
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Hsnel 55- 0988) A.Woaasay for msafcuriag the 
viraleace of ahe insect pathogenic ffuftgas 

the aenmite &te$is.Bis&rmes exitiosess . (HiM) 
(Kso^raiTOTBltUfee)- 2. A/*gw. £n*oesio&. 92. 
9-18. 

for the biological control of the tennate 
N&sbtiiterrms exitiosus (Hi I L A«g EniomoL 
94*237-043. 
Hand H. and W&tsora J. A. L. (!983) F^iminary 
SfoJd B^sts oft the use of Meuzxhtehsm Gmsopttoe 
for the conwo(l of Nesuzitermes extfio&ss (HilB> 
CEsopi©tzuT«mitida€) Em&noL Res. ?3o 

Hiassey N.W,nndTwisleyT.W. 0981)XBn£re*sions 
of onscctt- pathology 5*d the JPcopfe't Rept&Mc of 
China. Esd Micrvbtei.. Control c$P<sm and Pkm 
Diseases J9rX^S980 (Edited^ H* 

IgnotfoC. M. .and Go*teG. (8955) Hoss s^ecteusa 
arid relative viroitence of en; Bcsati&ras- and 

ftmwl e&*. S>m&o&. 45, 346-352. 
BgXBOffoC. GVk, IHlostetser JL-o Stewar SC SXrGaieta 

R. (997$) Evaltaeaiora of .m ; eaJpmo^^togeate. 
bacterium* fosngws asw2 vsras. tfofc cositeoS 
Heitesbis sssj ©a soytenns* J- eciwa. Batom& ?K 

caSfc^ge- Bbopsr* ITWriW^tote sssd.tfeis *efc*s« 



gCellteirS- ( 1986) Quantitative eoologfcaX ey^paffea 
of ahe May beetle pathogen' Befi&v'drle. 
brongnterttt and Hs practical G^Ucn8ies5L flft* J V 



Pathology (ES&ed 0>y Samscttfc A- yja&ft'&L 
oad Pete** JD>.) 17^=481 . Femdeision of s&s> 
Fvtsrih 3m. Cottoq* invertebr. $*ath6L 9 
Wagemingen. 
CC^ler S. and ZSmmermattm ( tt989) Mycopathogeiro 
of soil insects. 5» SRsecz-Fi&Bgvs interactions 
* (Editedfcy WiKftngN., Oollios HanraKafd 

Kniatowa^B^aanC. tmflWoJctectowsto^lXST?) 
Plff©reftccs an she- pa«hogeniciKy .of 




1 *i- 



Po8s& Boot* studies 3* iis-aea 

IRo&em P. • W*o«fl Yeod^ WoO.U97ti> Us© off ffw»g^ 



• Etess^ Gjo^ta^ Mew If osfe- 
DsJ^hacidae^ "by ^«id appiEcotioa of 



dffOHaes of ' itao^iad fiwsSMofflg; CpjrsnSEe 



geatotts fussgi 

t (Ed&rcd by 
4 p. 

£&tk$o3og£soil 



Hsollote^ off G8ie esnaojrsopafl&ogeaSe Stogss 



JayftsaS S. (1989 ^ e ^ pzahogem In pto« 
107. 



stssaas SteBij fesecos- V65ps?:Sejkc&. ^ssfc t? v <S8- 
WriHsBatSS. D>„ Afi^ssow SL 65ad Sftcsa&oaag W« JL 

mis2rf«i^oaH<rffi^iAtog<g© owaSig&Se foJ^owt&©f 
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